SINcE Bittner (1940) first postulated that at least three factors, namely, the milk factor, the hormonal factor, and the genetic factor or genetic constitution, play a part in the origin of breast cancer in inbred strains of mice, in a number of laboratories a great amount of work has been carried out on each of the factors. The interaction of all three factors in the development of breast cancer in mice has been clearly shown (Bittner, 1945) and the influence of other factors like abnormal environmental and metabolic conditions has been described (Morris, 1945) .
Experiment No. 1. Susceptibility to the milk factor begins to decrease gradually after birth, and susceptible mice after they reach maturity are quite resistant to the action of the milk factor (Bittner, 1942a; Andervont, Shimkin and Bryan, 1942.) Following these observations, an experiment was carried out to find out whether it would be possible by administering sufficient quantities of milk factor in tumour tissue from RIII and Strong A high-breast-cancer strains to induce breast cancer in susceptible C57 x Strong A hybrid females which had not obtained the factor while suckling and were 16 weeks old. Litter mates of these mice, 4-6 weeks old, were used as controls. The two age-groups of C57 x Strong A hybrid females, each were subdivided into two groups according to the number of subcutaneous injections of distilled water suspensions of dried RIII or Strong A breast tumour tissue. Mice in each separate group were given equal quantities of tumour tissue from RIII and Strong A strains. Each mouse was given at each injection 0-5 c.c. of the suspension containing an amount of tissue corresponding to 0-125 g. of fresh breast tumour tissue (Dmochowski, 1945a (Dmochowski, 1945a) ., incidence of breast cancer can be induced in these mice. It is not necessary, therefore, for the milk factor to take part in the development of mammary glands of susceptible mice to induce a high incidence of tumours, and an increased liability to breast cancer can be induced in adult susceptible mice by the factor, providing the mammary glands are subjected to the influence of large amounts of the factor. These results confirmed previous findings (Dmochowski, 1944a) that mammary tumours can be induced in susceptible mice which are of an entirely different genetic constitution from the strain from which the milk factor originated.
The influence of genetic constitution may be seen in the differences in the milk factor present in the breast tumour tissue of RIII and Strong A high-breastcancer strains (Table 1) . Equal amounts of the milk factor from the two different high-breast-cancer strains induced a different breast tumour incidence in the same susceptible mice. Similar results were also obtained in other susceptible mice given the milk factor of the same two high-breast-cancer strains (Dmochowski, 1945b) . Thus, administration of the milk factor from two different highbreast-cancer strains to the same susceptible hybrid mice, kept under controlled conditions, has shown differences in either quantity and/or quality of the factor present in these two high-breast-cancer strains.
Bittner and Huseby (1946) (Bittner, 1936) .
Murray (1941) pointed out that the differences in mammary tumour incidence of various inbred strains ma f ctor.
xperiy be due to the variability of the milk ments carried out by Murray and Little (1939) suggested that the differences in the milk factor may be dile to the genetic constitution of the stra'lns which were. examined. Khanolkar and Ranadive (1947) , in their studies of microscopical structure of breast tissue of three inbred strains, recently foun'd that the milk 'factor of these strains appears to vary in quality or quantity, confirming the present results. But they rightly pointed out that the ultimate result of the changes in the structure of breast tissue acted upon by the milk factor of another strain is determined also by the genetic constitution and responsiveness of the breast tissue to the particular milk factor. Heston, Deringer and Andervont (1945) , b'y employing susceptible hybrid mice obtained from high-breast-cancer strain mothers and low-breast-cancer strain fathers, and by backcrossing them to high-and low-breast-cancer strain males, showed that differences in the milk factor were produced by differences in the genetic constitution of the mice from which the milk factor originated. They also advanced the view that the location of the genic action in controlling the susceptibility of mice to breast cancer occurs in mammary tissue cells.
Thus the genetic constitution of mice has an influence -o'n the production of the milk factor, and on the susceptibility or resistance of mice to this factor.
The influence of genetic constitution on the degree of susceptibility or resistance of mice to the milk factor-may be seen from the following experiment.
Following Th,e genetic factors, which determine the susceptibility or resistance of mammary tissue cells to the milk factor, may be responsible for the breast tumour incidence in mature susceptible mice under the influence of great quantities of the milk factor, and also for the failure of similar large quantities of the milk factor to induce breast cancer in mature C57 black low-breast-cancer strain females.
It must be stressed, however, that differences in the genetic factors acting through the hormonal mechanism of these -strains, and also differences in the hormonal factors of the strains examined, may have to be taken into consideration in interpreting the present results. While there seems to be little doubt that the genetic constitution of mice influences the reaction of breast tissue to the milk factor, the possibility of a milk factor deterrent present in C57 mice with the resulting ability to counteract and destroy the milk factor must also be considered.
Sublines of the C57 black low-breast-cancer strain vary in the degree of susceptibility to the action of the milk factor. This explains the results of Bagg (1939) , Little and Pearsons (1940) developed breast cancer, and in 2 out of 32 S x RIII hybrid males of the same group, which were painted, breast cancer was observed.
-In this experiment the milk factor was transmitted to the progeny of adult S low-breast-cancer strain females which themselves did not develop breast cancer. This is of interest in view of the recent findings of 'Andervont (1945b) , who observed that adult female mice of another low-breast-cancer strain (strain 1) injected with the milk factor did not develop breast cancer, and did not transmit it to the progeny obtained by mating these females to high-breast-cancer strain males, while adult susceptible mice, after a single injection of the milk factor, did not develop breast cancer, but transmitted it to their progeny. Bittner (1942b Bittner ( . 1943 Bittner ( . 1944 ) noted a difference in the tumour incidence of successive litters born to the same susceptible females, and mice belonging to the third and fourth litters showed a higher tumour incidence than those of the first litters. It would have been of interest to compare the incidence of breast cancer in the first and the third litters of S strain females injected with -RIII tumour tissue to see if any difference in the tumour incidence could be noted. This could not be done owing to the Iiihited space available and the large numbers of mice it would involve. Bittner (1942a) observed that low-breast-cancer strain females fostered by highbreast-cancer strain mothers could transmit the milk factor in their milk, although they themselves did not develop breast cancer. In the present experiment, it was noted that the occurrence of breast cancer in S x RIII mice of the first group was independent of the appearance of a tumour in their F I S strain mothers. The increased tumour incidence in S x RIII hybrid mice of the first group is another instance of the interaction of the milk factor, genetic constitution, and the hormonal factor in the development of breast cancer in mice. The addition of susceptible strain chromatin from RIII strain males resulted in mice developing more tumours.
Thus the present experiment has shown that the milk factor can be transmitted through relatively resistant strain S mice and induce a high incidence of breast cancer in susceptible mice. Again, it would have been of interest to observe the incidence of breast cancer in S x RIII hybrid mice obtained from S stra' females injectecl -with PvIII clriecl tumour tissue and to compare it with that of Andervont (1945b) , through C57 strain'of Fekete and Little (1942) , CBA strain of Mller and Pybus (1945) , down to strai-n I of Andervont (1945a) -.
Thus the presence of two sets of genetic factors, one controlling the susceptibility of breast tissue cells to the milk factor either directly or through the hormonal mechanism, the other controlling the propagation of the milk factor, must also be considered in low-breast-cancer strain mice.
The low incidence of breast cancer observed in S x RIII hybrid females forcibly bred, and in S X RIII males painted with oestrone, whether d 'en'ved from the progeny of S low-cancer strain -control females or S strain females injected with dried 63 Ca tumour tissue, has been previously described (Dmochowski, 1944b Bittner, 1939; Strong, 1943; Andervont, 1945c; Foulds, 1947 Differences in quantity and/or quality of the milk factor derived from twodifferent high-breast-cancer strains have been shown and referred to differences in the genetic constitution of these strains.
Large quantities of the milk factor can break down the resistance of mature susceptible mice and induce a high incidence of breast cancer in these mice, while similar amounts of the milk factor combined with forced breeding have failed to induce breast cancer in mature mice of a low-breast-cancer strain.
Adult mice of another low-breast-cancer strain, when given the milk factor, have failed to develop breast cancer, but have transmitted the factor and have induced a high incidence of breast tumours in susceptible mice.
The interaction of milk factor and genetic constitution and the presence of two sets of genetic factors, one controlling the susceptibility of mice to the milk factor, the other the propagation of the factor, both in high-and low-breastcancer strains, is discussed.
The possibility of the development of breast tumours in susceptible mice without the milk factor has been shown.
